Pituitary adenylate-cyclase-activating peptides relax human coronary arteries by activating K(ATP) and K(Ca) channels in smooth muscle cells.
Pituitary adenylate-cyclase-activating peptides (PACAPs) are potent dilators of arteries, including human coronary arteries. We tested the importance of specific K+ channel regulatory mechanisms in human arterial smooth muscle relaxation induced by PACAPs, using contraction and patch clamp measurements on human coronary artery vascular smooth muscle cells. PACAP27 and PACAP38 produced dose-dependent relaxations of 5 microM PGF2alpha-preconstricted rings, with half-maximal relaxations at 1.0 nM and 2.0 nM, respectively. Both peptides induced complete relaxation at 100 nM. Pretreatment of the vessels with the ATP-dependent K+ (K(ATP)) channel blocker glibenclamide (1 microM) or with the Ca2+-activated K+ (K(Ca)) channel blocker iberiotoxin (100 nM) inhibited PACAP27-induced relaxation in an additive manner. Moreover, in the patch clamp experiments on freshly isolated cells from human coronary arteries, PACAP27 (100 nM) induced a large, nonrectifying, outward (I(K)(ATP)) K+ current in a proportion of cells and a voltage-dependent outward (I(K)(Ca)) K+ current in other cells. The PACAP27-induced I(K)(ATP) was blocked by glibenclamide (3 microM), while the PACAP27-stimulated I(K)(Ca) was blocked by iberiotoxin (100 nM). These findings provide the first evidence that relaxation of arterial smooth muscle cells by PACAPs is mediated by opening of K(ATP) and K(Ca) channels. The data indicate that both K(ATP) and K(Ca) channels in vascular smooth muscle cells may serve as final common pathway to induce vasorelaxation by endogenous vasoactive signals in man.